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Abstract 
The use of specific information systems is nowadays a great advantage in health care practice. Our work focuses on an 
Obstetric Information System named VCObsCare. This system is used by all health care professionals of the Department of 
Obstetrics and Gynecology of São João Hospital Center, Oporto, Portugal. This system’s users consider it essential for 
performing their functions and also consider that it brings great advantage as it gathers in a single record, all the pregnancy’s 
information. Nevertheless, São João Hospital Center has a wide variety of applications. In addition to the departmental 
applications, such as VCObsCare, there are various transversal applications that are common to all services of the hospital and 
with which VCObsCare does not fully interoperate. Because of this, professionals are often forced to replicate information, 
increasing the time spent on outpatient encounters.  
Our aim is to describe the tasks performed by the healthcare professionals on the software applications at the Department of 
Obstetrics and Gynecology of São João Hospital Center and identify the time spent on information register activities in order to 
overcome system’s limitations and consequently identify improvement opportunities.  
Our investigation was divided in two distinct phases: i) Analyze the archived records of a hospitalization episode in order 
to produce a sequence diagram, showing all the actors and all the systems involved in this process and showing evidence of 
interoperability between applications; ii) Make a real-time observation of its use by physicians through face contact in the 
doctor's office. This observation was done during approximately 4 hours. All interactions with the software applications were 
timed, indicating the duration of each task, as well as all interactions made with the transversal information systems. 
We have been able to identify that 24% of the time on outpatient encounters is spent on data replication and 55% of the 
time is spent on data registration on the multiple applications. Due to these results, we conclude that this time could be reduced 
by creating interoperability between VCObscare and the other systems.  
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1. Introduction 
São João Hospital Center started its activity in 1959 and nowadays it's the second biggest Hospital Unity in 
Portugal and it's a reference for the entire North region of the country. São João Hospital Center is strictly connected 
to the Faculty of Medicine of Oporto University. Due to this fact, it is considered to be a University Hospital and 
this allows the Hospital to boost research studies. The Hospital has 1100 beds, 33 medical and surgical specialties 
and more than 5000 workers. [1] 
In São João Hospital Center, the adoption of tools to support the production and management of digital records 
occurred gradually. The computerization began in 1991 with the implementation of the system SONHO and later it 
was stimulated in 2004 and 2006 with the implementation of the medical records applications SAM. We identify 34 
EHR systems, from which of them 9 are transversal systems - common to all the hospital community and 
responsible for the highest number of EHR production. [2] 
Over the years, São João Hospital Center has acquired several software applications with the ability to meet the 
specific needs of different medical specialties. The existence of this variety creates problems of information 
integration and difficults the access to the entire hospital community, due to poor interoperability among some of the 
applications and this is something common in Portugal [3]. Our work focuses on an Obstetric Information System 
named VCObCare, which users consider extremely important for executing their tasks and is also a great advantage 
as it gathers in a single record, all the pregnancy’s information.  
Having such data computerized is considered extremely important for assessing the quality of maternal and 
newborn care. Clinical records are vital not only for documentation but also constitute a set of information 
potentially able to identify local needs through the use of standardized electronic procedures. If there are reliable 
tools to continually assess the care, health care managers can monitor the quality and impact of their actions and 
thus improve healthcare [4,5,6]. 
Due to the exponential growth of information technologies in hospitals over the years, the volume of EHRs 
increased substantially. Additionally there is an interest in the analysis of this information to support clinical 
decisions and management. The existence of reliable information is crucial to help healthcare professionals as 
information systems are responsible for generating, analyzing and promulgating such information [7]. 
Nevertheless, VCObsCare is used on a regular day basis and the users complain about the lack of interoperability 
between VCObsCare and other information systems. These are defined by the hospital to be used to perform 
transversal tasks such as prescriptions and supplementary diagnostic procedures, for example.  
The main purpose of this paper is to describe the tasks performed by the healthcare professionals on the software 
applications and consequently identify improvement opportunities.  
In order to illustrate VCObscare functioning, our investigation was centered in two major points: i) analyzing the 
archived records of a hospitalization episode and ii) making a real-time observation of its use by physicians through 
face contact in the doctor's office.  
 
1.1. VCObsCare 
VCObsCare software is an Obstetric Electronic Health Record. It can be used by obstetrics physicians, 
anesthesiologists, nurses and administratives. Each user has a determined profile and the information available 
varies between the different types of users. The system is able to record admissions, discharges, labor data, newborn 
data, abortion data, surgery data, anesthesia, consults and nursing records, and also gynecology interventions. In a 
most administrative way, it can also make appointments and print doctors’ schedules.  
© 2014 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
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VCObsCare allows attachments on the patients’ records such as documents, images and cardiotocographys. This 
software produces periodic service reports in PDF formats that can be printed, if necessary.   
The system is also programmed for sending an automatic email to the patient’s residential health center 
announcing the baby’s birth.  
Besides recording data and making it easily accessible on the accurate time, it also allows statistical analysis of it. 
Currently, the Northern Regional Administration aims to use the software to allow the collection of data 
regarding maternal-fetal care in hospitals in the North, through appropriate forms, centralization of data collected in 
a regional database, and the production of indicators of maternal-fetal quality of care, particularly in the cesarean 
rate (Operational Program of North Region: NORTE - 05-0227-FEDER-000143). 
 
2. Methods 
As mentioned before, our investigation was divided in two different phases. First, our research was focused on 
mapping the activities triggered in the different applications used in the hospitalization process. This research was 
based on the selection of a random sample of 3 cases of hospitalization (n = 3). Through the analysis of those 
records we were able to identify the actors involved in the whole process and which actions are documented and 
registered in the patient's medical record. We also found in which systems the information is recorded and if there is 
any interoperability between them. This information was collected and outlined in a sequence diagram that shows 
the multiple actors as well as all the actions performed on each system, recorded in sequential order. 
Secondly we performed real-time observation of the use of VCObsCare by physicians. This observation was 
done during approximately 4 hours. All physicians’ tasks were timed, indicating the duration of each task, as well as 
all interactions made with transverse information systems. During the observation, it was possible to measure the 
time for each task performed by the doctor on the computer. 
The measurements were performed simultaneously by two observers in 8 Obstetrics’ outpatient encounters. We 
observed users’ interactions with the multiple information systems that were used during the outpatient encounters, 
which was the main objective of this observation. Therefore, it is noteworthy that some of the times used were 
derived from the average, as they were not measured effectively in all situations. Outpatient encounters number 4 
and 7 were not mapped by the scarcity of measurements performed. Thus, other queries are numbered sequentially 
from 1 to 6.  
In the end, the results were outlined by an UML sequence diagram in which it was taken a consolidation of all the 
tasks performed in different patients. Subsequently we’ve grouped sets of tasks by categories. The categories 
applied were the following: i) Interaction with the patient; ii) Registration and query data; iii) Replication of data; 
iv) Interaction with the systems. After grouping these activities, we calculated the percentage of time that is spent by 
the physician in each category. 
 
3. Results 
On our first phase of the investigation we were able to map the patient’s journey from the moment she is 
admitted to the hospital until she is discharged.  
This mapping focuses only on the interaction of the actors with the different computer applications. 
This interaction was outlined by an UML sequence diagram (Figure 1), in which it is possible to observe the 
actions that each actor performs in each application. Actions are presented in sequential order of events, and if there 
is any interoperability between applications, it WAS also described in the scheme. 
We are able to highlight the critical aspects doing this process in the first place, making reference to the activity 
of register the birth data. This information is recorded twice by the nurses in two different systems, so there is no 
interoperability between SAM and VCObsCare. Subsequently, these data are printed on a sheet of paper, which is 
referred to the Administrative and this has to again replicate the information to the SONHO system. 
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We also highlight the process of discharge. This task is also made twice by two different actors, because there is 




On our second phase of investigation we were able to understand the percentage of time spent for each type of 
task, during the outpatient encounters.  
Through the information gathered in each outpatient encounter observed, we created a "consultation model", 
using an average of the measured values. This consultation is outlined by an UML sequence diagram (Figure 2) 





Fig. 1. UML Sequence Diagram of software interactions during hospitalization 
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As we may observe (Figure 3), the time spent in the outpatient encounter while the doctor is interacting with the 
patient is very small (7%) when compared to the time spent on the rest of the activities. It is noteworthy that the time 
















The presented results can be quite useful to identify duplicate tasks and highlight aspects that have not been 
previously considered in the application’s usability.  
Regarding the interaction of health professionals with computer applications, the first step is to determine which 
activities take longer to health professionals. These are the activities that require replication of information, which 
leads to duplication of efforts by health professionals.  
Fig. 2. UML Sequence Diagram of software tasks performed during consultation 
Fig. 3. Percentage of tasks performed on outpatient encounters 
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We can see that there are too much tasks performed by the doctors in a single outpatient encounter and this 
means that physicians attend fewer patients in their working hours, which does not improve the health care practice. 
The number of tasks performed in the software applications should be reduced in order to optimize the time of 
healthcare professionals. It would be useful to create interoperability between VCObsCare and Clinidata since this is 
the system that provides the highest percentage of information that needs to be replicated to the Obstetrics 
application. There is 24% of time spent on data replication and with the exchange of information between these 
applications, physicians can devote their time performing other tasks, including the interaction with the patient that 
was only 7% of the time spent. 
Despite of that, physicians consider VCObsCare a useful application because they can access all the information 
gathered in a single Obstetric Record and it makes de information accessible on the right place, at the right time, 
when needed. Even if São João Hospital Center has several applications, they will continue to use VCObsCare when 
performing their taks and while there is no exchange of information between the applications, doctors will have to 





Our work concludes that the time spent by doctors using those various applications is too high. This time could 
be reduced by implementing means capable of interoperate between applications, particularly between Clinidata and 
VCObsCare, because it’s the system where there is a higher percentage of time spent copying the information. 
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